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(54) HYDROGEN FILLING METHOD TO HYDROGEN STORAGE TANK OF AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively utilize the 
amount of heat, which a hydrogen occlusion alloy 
generates in a hydrogen storage tank, for the heating of 
the hydrogen occlusion alloy, which is necessary for 
releasing hydrogen, in a hydrogen station at the time of 
filling hydrogen into the hydrogen storage tank having 
the hydrogen occlusion alloy in automobile in the 
hydrogen station provided with a hydrogen supply tank 
having the hydrogen occlusion alloy, in which hydrogen 
is occluded. 

SOLUTION: Pure water of a heating medium is 
circulated between a hydrogen supply tank 2 and a 
hydrogen storage tank 4 through a 1st, a 2nd, a 4th and 
a 5th water introducing pipe 211, 212, 214 and 215. In 
the hydrogen storage tank 4, the hydrogen occlusion alloy generating heat with the occlusion 
of hydrogen is cooled by the pure water and the pure water elevated in the temp, in the 
cooling is discharge toward the hydrogen supply tank 2. In the hydrogen supply tank 2, the 
hydrogen occlusion alloy is heated by the pure water to release hydrogen and the pure water 
decreased in the temp, by the heating is discharged toward the hydrogen storage tank 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At a hydrogen station (l) equipped with a hydrogen service tank (2) which has 
a hydrogen storing metal alloy (17) which carried out occlusion of the hydrogen In filling 
up with hydrogen a hydrogen storage tank (4) which has a hydrogen storing metal alloy 
(17) of an automobile (3) Circulate a heat carrier between said hydrogen service tank (2) 
and a hydrogen storage tank (4), and it sets to said hydrogen storage tank (4). Said 
hydrogen storing metal alloy (17) which generated heat in connection with occlusion of 
hydrogen is cooled with said heat carrier. Moreover, discharge said heat carrier which 
carried out the temperature up by the cooling toward said hydrogen service tank (2), 
and it sets to said hydrogen service tank (2). A hydrogen restoration method to a 
hydrogen storage tank of an automobile characterized by discharging said heat carrier 
which heated said hydrogen storing metal alloy (17) with said heat carrier, and was 
lowered with the heating that hydrogen should be emitted toward said hydrogen 
storage tank (4). 

[Claim 2] It is the hydrogen restoration method to a hydrogen storage tank of an 
automobile according to claim 1 with which the set path member (22) is equipped with 
the 1st path (231) along which hydrogen passes, the 2nd path (232) along which said 
lowered heat carrier passes, and the 3rd path (233) along which said heat carrier which 
carried out the temperature up passes by connecting said hydrogen service tank (2) and 
hydrogen storage tank (4) through a set path member (22). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the hydrogen 
restoration method to the hydrogen storage tank in the automobile in which the 
hydrogen fueled engine or the fuel cell was carried. 
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[0002] 

[Description of the Prior Art] When filling up hydrogen with the hydrogen station 
equipped with the hydrogen service tank which has the hydrogen storing metal alloy 
which carried out occlusion of the hydrogen into the hydrogen storage tank which has 
the hydrogen storing metal alloy of an automobile, in a hydrogen storage tank, a 
hydrogen storing metal alloy generates heat in connection with the occlusion of 
hydrogen at it. In a conventional method, a hydrogen storage tank is made to circulate 
through cooling water, a hydrogen storing metal alloy is cooled, and, thereby, the 
increment in the amount of occlusion of hydrogen is in drawing (for example, refer to 
JP,7-108909,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, in a conventional method, since the 
heated hydrogen storing metal alloy is only cooled, a deployment of the quantity of heat 
is not achieved at all, and is not desirable on the request of energy saving. 
[0004] 

[Means for Solving the Problem] This invention uses effectively for heating of a 
hydrogen storing metal alloy required for hydrogen desorption quantity of heat which a 
hydrogen storing metal alloy generated in a hydrogen storage tank of an automobile at 
a hydrogen station, and aims at offering said hydrogen restoration method of having 
enabled it to accept a request of energy saving. 

[0005] At a hydrogen station equipped with a hydrogen service tank which has a 
hydrogen storing metal alloy which carried out occlusion of the hydrogen according to 
this invention in order to attain said purpose In filling up with hydrogen a hydrogen 
storage tank which has a hydrogen storing metal alloy of an automobile, circulate a heat 
carrier between said hydrogen service tank and a hydrogen storage tank, and it sets to 
said hydrogen storage tank. Said hydrogen storing metal alloy which generated heat in 
connection with occlusion of hydrogen is cooled with said heat carrier. Moreover, 
discharge said heat carrier which carried out the temperature up by the cooling toward 
said hydrogen service tank, and it sets to said hydrogen service tank. A hydrogen 
restoration method to a hydrogen storage tank of an automobile which discharges said 
heat carrier which heated said hydrogen storing metal alloy with said heat carrier, and 
was lowered with the heating that hydrogen should be emitted toward said hydrogen 
storage tank is offered. 

[0006] In order make hydrogen emit at a hydrogen station only by restoration initiation 
step and to heat a hydrogen storing metal alloy, quantity of heat by pyrexia of a 
hydrogen storing metal alloy in a hydrogen storage tank can be used effectively, and 
hydrogen can be made to emit by subsequent steady state at a hydrogen station that 
what is necessary is just to use a predetermined source of heating, if the above means 
are adopted. On the other hand, since a heat carrier lowered by heat exchange is used 
for cooling of a hydrogen storing metal alloy in a hydrogen storage tank with a hydrogen 
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service tank, a special cooling means for a heat carrier is unnecessary. 
[0007] 

[Embodiment of the Invention] In drawing 1 , the hydrogen station 1 is equipped with 
the hydrogen service tank 2, and the tank 2 has the hydrogen storing metal alloy which 
carried out occlusion of the hydrogen. An automobile 3 can be equipped with the 
hydrogen storage tank 4 which has a hydrogen storing metal alloy, and can fill up with 
the hydrogen station 1 into the hydrogen storage tank 4 of an automobile 3 the 
hydrogen emitted from the hydrogen service tank 2 through an input stand 5 and the 
main feed pipe 6. In this example, the hydrogen service tank 2 of the hydrogen station 1 
and the hydrogen storage tank 4 of an automobile 3 have the same structure. However, 
about capacity, former one is larger than the latter. 

[0008] In drawing 2 , the hydrogen service tank 2 (and hydrogen storage tank 4) has the 
outer case object 7 made from stainless steel, and the container liner object 8 made from 
stainless steel in the interior, and is the path 9 of the pure water as a heat carrier 
between the outer case object 7 inner skin and container liner object 8 peripheral face. 
The outer case object 7 has the inlet pipe 10 which protruded on the end wall of one of 
these, and the outlet pipe 11 which protruded on the other-end wall, and the interior of 
both the pipes 10 and 11 opens it for free passage to a path 9, respectively. 
[0009] The hydrogen entrance pipe 12 made from stainless steel which penetrates them 
in the bothends wall by the side of the inlet pipe 10 in the outer case objects 7 and 8 is 
attached airtightly inside. The open end section of the porosity hydrogen inlet and 
outlet pipe 13 as a metal filter which consists of sintering nickel is attached in the toe of 
the hydrogen entrance pipe 12, and the closing other end is located near the other-end 
wall of the container liner object 8. 

[0010] while two or more disc-like alloy units 14 make the feed hole 15 fit in, both ****** 
are stuck, it is supported and the peripheral face of these alloy unit 14 is attached in the 
inner skin of the container liner object 8 at the hydrogen inlet and outlet pipe 13. Each 
alloy unit 14 fills up with and seals the powdered hydrogen storing metal alloy 17 in the 
container 16 made from aluminum which is closing in and makes discoid, as shown also 
in drawing 3 . As a hydrogen storing metal alloy 17, it is 2 (MnV (TiZr)). It is used. 
[0011] The temperature sensor 18 which penetrates them in the both ends wall by the 
side of the outlet pipe 11 in the outer case objects 7 and 8 is attached airtightly inside. 
[0012] Drawing 4 shows a hydrogen restoration system, the hydrogen station 1 setting 
-- the hydrogen entrance pipe 12 of the hydrogen service tank 2 - the 1st feed pipe 61 
minding - the 1st - cross valve 3V1 the 1st port pi connects - having - the 2nd port p2 
the 1st - two-way-valve 2V1 The 2nd feed pipe 62 which it has It minds and connects 
with the water electrolysis equipment E which is a source of hydrogen generation, the 
inlet pipe 10 of the hydrogen service tank 2 - the 1st aqueduct 211 it connects - having 
-- the 1st aqueduct 211 an inlet pipe 10 side - Heater H - moreover, an end connection 
with an automobile 3 " the 2nd two- way- valve 2V2 further - the valve 2V2 And it has 
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circulating-pump P between Heaters H, respectively, the outlet pipe 11 of the hydrogen 
service tank 2 the 2nd aqueduct 212 minding - the 2nd cross valve 3V2 the 1st port 
pi connects - having - the 2nd port p2 - the 3rd aqueduct 213 minding - the 1st 
aqueduct 211 circulating-pump P and the 2nd - two-way- valve 2V2 It connects in 
between. 

[0013] an automobile 3 - setting - the hydrogen entrance pipe 12 of the hydrogen 
storage tank 4 - the 3rd feed pipe 63 minding - the 3rd - cross valve 3V3 the 1st port 
pi connects - having - the 2nd port p2 - the 4th feed pipe 64 It minds and connects 
with a fuel cell F. 

[0014] the 3rd [ in / first / an automobile 3 ] if in charge of restoration of the hydrogen to 
the hydrogen storage tank 4 of an automobile 3 " cross valve 3V3 the 1st [ in / through 
the main feed pipe 6 / for the 3rd port p3 / the hydrogen station 1 ] - cross valve 3V1 It 
connects with the 3rd port p3. moreover, the inlet pipe 10 of the hydrogen storage tank 4 
in an automobile 3 " the 4th aqueduct 214 the 2nd [ in / it minds and / the hydrogen 
station 1 ] - cross valve 3V2 the 3rd port p3 - moreover, the outlet pipe 11 the 5th 
aqueduct 215 the 2nd [ in / it minds and / the hydrogen station 1 ] - two-way-valve 2V2 
It connects, respectively, and the 1st and the 2nd - two-wayvalve 2V1 and 2V2 closing 
and the 1st, and the 3rd " cross valve 3V1 and 3V3 those 1st and 3rd port pi and p3 is 
open for free passage, respectively as " a change further - the 2nd cross valve 
3V2 It switches so that the 1st and 2nd port pi and p2 may be open for free passage. 
[0015] Then, circulating-pump P and Heater H are operated. Pure water circulates 
through the channel of path 9 -> 2nd cross valve 3V2 -> circulating-pump P of the 
circulating-pump P-> heater H-> hydrogen service tank 2. Although the temperature of 
pure water is about 25 degrees C, since it is heated at Heater H and the temperature up 
of it is carried out at the time of restoration initiation, when the temperature of the pure 
water in the inlet pipe 10 of the hydrogen service tank 2 amounts to about 44.2 degrees 
C, it controls the output of Heater H, and the flow rate of the pure water by 
circulating-pump P so that the temperature is maintained. 

[0016] In the hydrogen service tank 2, if the hydrogen storing metal alloy 17 which 
carried out occlusion of the hydrogen in each alloy unit 14 with the pure water which 
carried out the temperature up is heated and the temperature amounts to about 44.2 
degrees C similarly to it of pure water, a hydrogen storing metal alloy 17 will emit 
hydrogen, the porosity wall of the container 16 with which the emitted hydrogen 
consists of aluminum, and the hydrogen inlet and outlet pipe 13 - penetrating - the 
inside of the hydrogen inlet and outlet pipe 13 - advancing - subsequently ■- the pipe 
13, the hydrogen entrance pipe 12, and the 1st - cross valve 3V1, the main feed pipe 6, 
and the 3rd cross valve 3V3 etc. - pass - it is led to the hydrogen storage tank 4. 
[0017] In the hydrogen storage tank 4, hydrogen results in the hydrogen inlet and outlet 
pipe 13 through the hydrogen entrance pipe 12, penetrates the container 16 which 
consists of there from the aluminum of a porosity wall and each alloy unit 14, and 
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occlusion is carried out to a hydrogen storing metal alloy 17. A hydrogen storing metal 
alloy 17 generates heat in connection with the occlusion of this hydrogen. 
[0018] On the other hand, since the quantity of heat of pure water is spent on heating of 
a hydrogen storing metal alloy 17 in the hydrogen service tank 2, the temperature of the 
pure water which resulted in the outlet pipe 11 is descending at about 26.9 degrees C. 
this time - the 2nd - cross valve 3V2 the 1st and 3rd port pi and p3 is open for free 
passage - as - a change and the 2nd - two-way-valve 2V2 an aperture ■- actuation of 
Heater H is suspended further. Since about 26.9-degree C pure water discharged from 
the outlet pipe 11 circulates the path 9 of the hydrogen storage tank 4 by this, a 
hydrogen storing metal alloy 17 is cooled. And the temperature up of the pure water is 
carried out to about 44.2 degrees C by this cooling, and that pure water that carried out 
the temperature up is discharged toward the hydrogen service tank 2 from an outlet 
pipe 11. 

[0019] In a steady state since then, if pure water is circulated between the hydrogen 
service tank 2 and the hydrogen storage tank 4, in the hydrogen storage tank 4, the 
pure water which the hydrogen storing metal alloy 17 which generated heat in 
connection with the occlusion of hydrogen was cooled with pure water, and carried out 
the temperature up to about 42.2 degrees C by the cooling will be discharged toward the 
hydrogen service tank 2. On the other hand, about 26.9-degree C pure water which the 
hydrogen storing metal alloy 17 was heated with pure water, and was lowered with the 
heating is discharged toward the hydrogen storage tank 4 that hydrogen should be 
emitted in the hydrogen service tank 2. 

[0020] the case of the weight [ in / on the other hand / the weight / in / incidentally / the 
hydrogen service tank 2 / of 90kg of a hydrogen storing metal alloy 17, and 0.90kg of 
hydrogen quantities to be stored / the hydrogen storage tank 4 ] of 44kg of a hydrogen 
storing metal alloy 17, and 0.54kg of hydrogen quantities to be stored the flow rate of 
the pure water in a steady state 10 L/min it is - the time " the hydrogen storage tank 
4 from the hydrogen service tank 2 - 6Nm of hydrogen amount of supply was 3 (268 
mols), and the injection time was for about 10 minutes. 

[0021] In order make hydrogen emit at the hydrogen station 1 only by the restoration 
initiation step and to heat a hydrogen storing metal alloy 17, the quantity of heat by 
pyrexia of the hydrogen storing metal alloy 17 in the hydrogen storage tank 4 can be 
used effectively, and hydrogen can be made to emit by the steady state since then at the 
hydrogen station 1 that what is necessary is just to use Heater H, if the above means 
are adopted. On the other hand, since the pure water lowered by heat exchange is used 
for cooling of the hydrogen storing metal alloy 17 in the hydrogen storage tank 4 with 
the hydrogen service tank 2, the special cooling means for pure water is unnecessary. 
[0022] Drawing 5 connects the input stand 5 which stands in a row on the tank 2, and 
the hydrogen storage tank 4 of an automobile 3 through the set path member 22 in the 
hydrogen service tank 2 in the hydrogen station 1, and the example. The set path 
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member 22 is the 1st path 231 along which hydrogen passes so that it may show clearly 
in drawing 6 . The 2nd path 232 along which the lowered pure water passes The 3rd 
path 233 along which the pure water which carried out the temperature up passes It 
has. The set path member 22 is one half-object 241 of the connection implements 24 and 
25, and 251 to both ends. The half-object 242 of another side where it has and those 
half-objects 241 and 251 consist in an input stand 5 and the hydrogen storage tank 4, 
and 252 It is connected respectively free [ attachment and detachment ]. 
[0023] As this shows drawing 7 and drawing 4 , consist in the half-object 242 of another 
side of an input stand 5. the 1st - cross valve 3V1 the through-hole 261 which stands in 
a row in the 3rd port p3, and the 2nd - cross valve 3V2 Through-hole 262 which stands 
in a row in the 3rd port p3 and the 2nd -■ two-way-valve 2V2 Through-hole 263 which 
stands in a row The 1st - the 3rd path 231*233 It minds, half- object 252 of another side 
of the hydrogen storage tank 4 the 3rd which consists cross valve 3V3 The 
through-hole 271 which stands in a row in the 3rd port p3, and through-hole 272 which 
stands in a row in an inlet pipe 10 And through-hole 273 which stands in a row in an 
outlet pipe 11 It is connected, respectively. 

[0024] If such a set path member 22 is used, the connection to an input stand 5 and the 
hydrogen storage tank 4 and its discharge become easy, and a connection Rhine system 
can be simplified. 
[0025] 

[Effect of the Invention] According to invention according to claim 1, by adopting the 
above means, the quantity of heat which the hydrogen storing metal alloy generated in 
the hydrogen storage tank of an automobile can be used effectively for heating of a 
hydrogen storing metal alloy required for hydrogen desorption at a hydrogen station, 
and energy saving can be attained. 

[0026] According to invention according to claim 2, the connection and its discharge 
between the hydrogen service tank of a hydrogen station and the hydrogen storage tank 
of an automobile can be performed easily, and a connection Rhine system can also be 
simplified. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is explanatory drawing showing an example in the condition of being 
filled up with hydrogen in the hydrogen storage tank of an automobile in a hydrogen 
stand. 

[Drawing 2] It is the drawing of longitudinal section of a hydrogen service tank 
(hydrogen storage tank). 

[Drawing 3] It is the important section fracture perspective diagram of an alloy unit. 
[Drawing 4] It is explanatory drawing of a hydrogen restoration system. 
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[Drawing 5] It is explanatory drawing showing the other examples in the condition of 
being filled up with hydrogen in the hydrogen storage tank of an automobile in a 
hydrogen stand. 

[Drawing 6] It is the 6'6 line cross section of drawing 5 . 

[Drawing 7] It is connection condition explanatory drawing of each part in drawing 5 . 
[Description of Notations] 

1 Hydrogen station 

2 Hydrogen service tank 

3 Automobile 

4 Hydrogen storage tank 

17 Hydrogen storing metal alloy 

22 Set path member 

231 - 233 .... the 1st - 3rd Path 
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CJ:5«^-«7 H 1 4 1*1©, *3R*®WLfc*3RSR 

se^i 7«<ftrt»ati, *-©s*#, fcrac 

fc**j4 4. 2°CtcafSi:, l 7 8*** 

6fe*tf*3RaiAei 3©£?LJlS*iS>flLT 
•¥-©7k*thA* 1 3 1*3 Kit A U ^TfOf 1 3, 7K 
mtBAPll 2, SlH73#3Vi , ±^«6, S3 
H73#3 V 3 l?*igT7j<J?tg?jg*>* 4K«frnS„ 

[0 0 17] 7km^m^>^ 4^*5^X8, zkSRtf, 7j< 
fUAPil 2 *«T7jc*tBAS 1 3rtK2?K *"<I2>> 
6£?Lf9JS4B<fctf&^&:i-y h 1 4 ©771/ = ^? A «t 

So C ©*jR©««£#vvk3Rffl»&& 1 7#«iKvr 

[0 0 18] —73, **«*&*>* 2tC*5V^Tli, 

(Dmmt^m^iM^i 7©M&Kit j f>£ns©-c\ m 

P* 1 1 rtfcSofcM*©fflfi«*ll2 6. 9"C»cBrFL 
TV^So C©B#J&T% S2=73#3V 2 %Sl, S3* 

-hpi, p 3^aa-rs«t5tc^jgs^., sfcS2~73 
#2v 2 *m§#, ^e»{ct-^H©#»)*f#jj:-rso c 
tact 9, mp*i 1 *>e>^m?nfc*ti2 6. 9°c©^ 

**><**#«*:'* 4 ©ilSS 9 ^TTjSM-r S©T**JK»]« 

^1 7*^ai$ns 0 ftt, c©^aitc«t!?»67j<tt 

m4 4. 2°Ctc#?BU ^-©#iSLfc»fi7j<{iaiP*l 1 
*>&*3R0Mfc*>* 2{C[p]oTfiftH$nSo 

[0019] w«©^nt«!B-e*i, 7kmm@i$>i? 2 to 

0*^4 2. 2 , C»c#SLfe«** , *3lS«*&^>^2tC|fij 
oTgfffi?nSo -73, #JReWe*>*2fc::i3^TH:, 
7j<^%»(tiH-r^<, «*K:J:»)**KjK^l 7*^n^ 
Sh, $fc*©im«tK:«J:9»iaLfc*?12 6. 9°C©^7j< 

[0 0 2 0] Htc, jkJRfttt*:/* 2 £43tt«. *3R9R 
1 7 ©M* 9 0 kg, 7j<^PfM»0. 9 0 kg, — 
73, i'* 4 tefcttS, TkXKK^l 7©« 

a 4 4k g , 7i<mmmmo. 5 4k g ©ii^, s««s8i»© 

«*©«[«ftM 0 L/min ©t#, 7j<^#t,^^>^2fr 
5»7j<}g»^^>^4'\©7j<^«^M«6N m 3 (2 6 8 
mo 1) t?, ?=C*B#P^«^J1 O^lfflTfeofco 

[0021] flfiie©<t^^¥g*JSffl-rsi:, ?t«p^ 

7*Aa^-rsfc46tct-^H 
4 Cfet****®*!^ 1 7 ©»«Wc J: 



^1 7©?tip^ii, lY.m.m&zy? 2\xLxms.mn&K> 

[0 0 2 2] 0 5«\ 7j<mXT— ~>a > 1 {C*3tt^7j<|g 
{£*S£>^2, *jMUT'«:^©£:y^2t«;&3{!±iS&X 

2^r/t-bT^LfcttD-e*5o -^©Ifll^ISSgB 

«2 2«v m6icwm-f%£?i,c7}<mtfm%ws i ass 2 10 

3i KSLfc^7K^jli.H2aS§2 3 2 3iSL 
/-c^7j<^ji^^3aiiS2 33 t*m?LT^5> a 

mt 2 2 immcmsm 2 4, 25 <d-^<o^ 2 

4j , 2 5. £WU ^n?>©W2 4. , 2 5itf« 

fo2 4z , 252 iczft?nmffi.£mcmm-£tiz> 0 

[0023] ctiic&vmi is&rJ^AiCTnir&oic^ 
i^X ? > F 5 ©ffiSO^ft: 2 4 2 5, fftlHT? 

#3Vi C^3#-hp3(ca*5M2 6i , ^2H 
##3 V2 ©S3#-hp SfCjlftSil^ 62 fccfclf 20 
gS2-73#2V 2 tcjl&?>>i?l2 63 *V SH-I3I 
SS2 3. -2 33 ^LT, 7J<sRBt/1c*>* 4©ftfc7}CD 
^i*2 52 fcHTTSx H3H^#3V3 ©S3*- hp 
3CI*IiM2 7k APIS 1 0{c2|:S:5iI?L2 7 2 

*j:tfffip« 1 1 icmtez,mH2 73 tc^n^njies 

[0 0 2 4] C©«fc3**-&iSISaWJ2 2*^l>*ts 



NrRI 2 0 0 0 - 1 2 8 5 0 2 



[0 0 2 5] 

^tc*3V^T7j<^^^^Lfc^«^, zkJRX-r- 
[0 0 2 6] fi*«2lBS^?g0J!tcJ;*Ui\ TkSR^f— 

-> a v * «t t>* i is* ©7j<^if «? * > * 

[01] 7j<*7.^>'F(CTg«)*CD7k*if®t^>'^^7K 

[02] 7km^^>^ om^w.^-y^) ommmm 
[03] -s&zL-v Y<Dmmm%mmT°ib%>o 

[0 4] 7j<^? i Ea^X-rA(D8fiB/10T-$.^o 

[05] 7i<.mx*>') t teT&W)M<D7i<mfftmz>tic7}< 

[06] H5©6-6»WrffiBlT***o 

[0 7] H5»ci3tJS#»<oail8ttffi8lWH-P*So 

[J3#<DIHBJ1] 

1 tK^X-t— v'h > 

2 7mmm?y* 

3 sw* 

4 7km9TM*>i7 

1 7 *JR!8tfte& 

2 2 *£iB&8M# 

2 3i —2 33 S 1 — S3 ®SS 



[01] 

5 




